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(54) ttfterUUMMBKAtt 
(57) [Rfe] 

[KB] S^tti^ixfcififtfcf 

ft tr=/u*»j| ioo a iSBi^ w ) ria [ft i ) cd 

-8*5£ (I) T*S*t5'M > Kn^/HH' h*©*l>*< 
£fc-«0. 0 1~1 Ofiftffi. (n) iWfBR|fi^JU& 

0S*SB, (/n) TIE (ft 2) ©-Httsfc (II) t?* 
£*i5&SttM!J ^»ffift©^*< 1 fcHlO. 0 0 1 

~i oinfmbtftsto (fib, ±is a 

#£LT, TIE-jR* (I) tz^O. 0 1'©^Kb 

o. o o im*»Rh£*i-5. ) -efeSo 
[fti] 



la.iMg„Zn,.AUOH) k • (COO . (CIO.) „ ■ bH:0 ( I ) 
(Iatt7;U* V&M. blixH-2U2ti3)t3y-2. clil-z/2. 

OSxlSlO, 0Sx2£l0. 0sSx3Sl0. 
lSySlO. OSzS l. ©Lx ItitT/x Zlt 

[ft2] 

pZnO- ZnPHO.- qHiO (II) 
att0 4fcttiE<a«*wt. ) 



-l- 



im&m i ] mt K=-^**«i 1 o o araic 

(-O-TIE [flSl] ©HR* (I) Tf^5^-f Kn 
*/HM H3g©^&< it>— 10. oi~lom*SR > 

• (n) m&.m&t&mm.nitftmm.%&tTy*=-<}j*)&<D 

tfe-lO~l OfiiSB, ftff (A) TIE Mb 

2] ©-«&; (id -c^^tvs^Sttffiy ^»s»©^ 



K<bh-no. 0 0 1-1 0 LTfc** 

fttr=A'*i«B<iA* emu, ±IB M *»-tu, 
TSB-JHst ( I ) 't'z^o. oio/^ Kp^vWh 
SfcttflJ-fSS^fctt. ±IS (o) #£*0. 0 0 11 



[ft 2] 



Ia»iMg» 2 Zn« 3 Al y (OH) xi + 2 <x 2+X3 > + »„-i \ (COi) i-./i (CIO4) z • nH»0 ( I ) 
(it*, I atiT^U^SJ^^U xL x2, x3, yfc\fctfz. 

OsSxl^lO. 0£x2£10. 0^x3^10. lSyilO, 
0£zS 1. -(ILx lfcjitfx 2 &[l|B#tu 0 ift^tli&^c ) 



p ZnO • ZnPHOj • qH 2 0 

[000 1] 

[»«©*■*-$«*£»] **Mtt, £fefc£ti1zm\: 

[000 2] 

■rarttf-etsfc*, *jmB©$"-ha»&, 

[000 3] L*»U *{fc;tr=>u»«rBH:3ll£ J WRl!:«i- 

aftjettfcjn^*!); anfMflnm^ »&©ttAii». ^ 

[0 0 0 4] i£^, *tt©IHH;d>b. ft, *K5^A* 

aEftx, #/w$'*A-Mi&**£©*^*©*j©W'«»© 

[0 0 0 5] Kp^/HM hft-^fett, rttbeoffi 

[0 0 0 6] Sfc, «*.«, S'»*©rt8tti: LTttfl! 
9, WlcJ[JC©*^TK:«4iifc»frteHL % lOOtl 



(II) 

W*r£ £**£©& 

[0 0 0 7] 0iJx.fi, #MBS5 3-1 1 9 4 8 
&ZLb#&&$tlXtS*)\ #MBS5 3-1 3 6 5 9ffi 
mfia-tZ~k&&m£tlXiS'0. #MBS5 8-1 2 2 9 

#PBHg5 9-1 4 0 26 1 &&Slft 

BS61-3404 2%~&mzYt, -6f*7 
-fSr^Jl^ft, #|f4-1 3 6 054^ii: 

#W¥4 -1 7 3 8 5 4 *^#|J:Ht; ig«*^©&«^ 
[ o o o 8 ] **l v 1£m&WV >ms.to<z>1a£&3SGm 

*J9, 4#5HHS 5 1-3 0 8 5 O-^-^^tt, & 

^4*ai3e*ixT*i9» #MBg5 4 - 1 6 5 5 5-S§-£ 
#, #MBS5 4 - 6 2 2 5 0 ^Stt«S«l^ 
JRSt fi—i?fr h vft&m t Z>Zb#m%£h 
T*i!3, #BB¥4-2 0 2 4 5 1 /•< y 
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[ooo9]^ot ( *»»©B»tt» «Sf3ttt. mm 

[0 0 10] 

fee 

[0011] ±iafti5.KS<5#4**ifct>© 



■e, ^b^/^WJJMi o o grate. (>f) TIE Mb 
3] mm cfti] ti^o cd-jk^; (i) fs^hs 

A/f Kn^/vf-f HSO'>4< tt-iO. 0 1~10 

<?7j»m.(D'pi£< tt-ao~i ofife&s; ai* (^) t 
ib Mb 4] (tfjis Mb 2] tnt) <d-$s& (id -cs 
$ tisissttffi y < t h-m o . ooi 

~ i o mmuztt l-c* smft if =/u«ttjniBA« 
[fit, ±e te-*W; (i) 4>z 

^0. 0 LOW Kn?;vf>f h £ SHAH'S 
tt, ±IH (n) jft^SrO. 0 0 1 

[0012]. 
Ut3] 



[0 0 13] 



IaxiMg.:Zn.iAl y (OH)»i + j<xi + xi) + jy-^- (CD,) (CIO4) z • mH 2 0 (I) 
(iWU LaliT^ail&JI^fc/^U xK x2. x3, y*»J;tfz 

O^xUlO. 0^x2^10. 0^x3^1 0. ■l.SySIO. 



p ZnO • ZnPHOj ■ qH 2 0 
(iW> pliO. 1-2 O^U 



[0 0 14] 

mmam&amm kt, **w©*ftif=-rt'*««B 

<-f) j*£-e*>3±B-«a; (i) -e^SftS-'M' Kn 
*;HM Ym*. (I) lc**ix-*J;3l!: v v 

^ ~> a x tvv;* y J: t) 5 / £ fc teffift t T/w 5 

*. rif, ±IE-^S; (I) «f>, Ia^WT/V 

ayAJUB^tL-a*, y^?A, -j-h'y* 

[0 0 15] ±|E/^ Kc>/HM hJIfi, 35«5WC?*> 

oTtJ:<> *fc-a-^iPpt?fcoTfeJ;v\ RWKo^ 

&BS46-2280 50-30 039f 
&$R, #<&Bg5 1-29 1 2 #2r¥2 - 3 6 

1 4 3-^18, !Rf^¥4 - 7 3 4 5 7^«, #4*¥7 
- 2 7 5 8*fit«*^k:|a«od3}ftio*ifcSr«SH-«r. 

[0 0 16] *fc, ±E^-f Kn*/ufvf *© 

ifKfllRRSixS .w t * < 5 r. b T-t 5. 
[0 0 17] ±IEW Kn*/HM hjitt, *© 



(II) 

y &»«© b # ffituiM«ik&jitfL Kx 

[0 0 18] i|^>f K'n#/HJ->f hS©ff^T*»4, * 

ft ^-^mm 1 0 0 angpirsst lt\ o . o 1 ~ 1 o 

mmU, 0*L<ttO. 0-6~5S*«-e*>-6. 
«50. 0 lfi«B*»t-ett*©3**!J s »i:^4r4<, 
1 0«»»«riB*Tt>*©««b*tt*<, tfL^flPfe 

[0 0 19] (o) *^Ht, iittSR 

^-hy^A, *y!?A, iJ)V'y^^ A, ^ 

/K ^f-ZWi^^y 3-;p7^- h^WT^ri— Z^tJ 
i uti^ ©^J \c®fr Lfc t, ©*5 J; tf*r ©Ift*^ 
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[0 0 2 0] ilSiimm^JSa^fcfiiilimSSTX^e 

m{t^=-^mmmi o om^m 

0~10M;ge, $f*U<J40~5m*§RT-fe 

[0021] *mw<»m$.®>\zi$^xtt.. mm^mftm 
«a; ( i ) * z > o . oi (omm^mnjMmwt^f *> 

(-D ril^fcUT, ±E-«^C (I) fz^O. 0 1© 
Fn^yHNf hm*tiZ%L1tm&\at, ±1E (n) 

j£#tti&£ t ft 9 , *©«ffl*r±«fl:ii'=^*«fffi i o 
oM;«fc:#i,-c, o. o o im&n&>±x-hZo 

[0 0 2 2]'*3BWt«ffl*ii5 <~) «»TffcS±ia 

-$5*; (ii) -e^Sftsmgtt&y vWit *©®l 
JS*ifeR:H:«K:lS£**i/5t>OT?B:4< , *KfcBWbffi 

tf, 4#PBBS5 0-5 0 2 9 7^2^&^(£M*£tlfc7j 
tSlcj;9IWbiE»iffiy J: 0#fe*x3t> 

-x? t> -«st±-c t ffl v ^ 5 ^ t # -e * 5„ 

[0 0 2 3] ±iS— j&S*; (II) <*>, pttO. 1~2 0, 
»4L<I40. 3~10£*1% p#0. l*«©i§£- 

[0024] uttiyvifftii 

< « 1 0 0 u mfiJLT, iDff*UlilOd m£HT'©t> 
"CSS. ' 

[0025] ±iaa»ttMy ^Kffi»o-&**f4, *<fc 

tr=^«H 10 0 fi*lH5fC*t LT, 0 . 0 0 1 ~ 1 0 
S«B,.#*L< (40. 0 1~5fi«rC*>3. tt£# 

**»o. ooim«SJ:0fc*Mev^, iai^if*©Sb 
[0026] *38«K:tt^ 4ii5ittfl:tr=/i'*»lii: L 

xti. wtmet* sHM-a-, mare, iwba-g-ftif^ 

fttfy^f-vy, *fl:tr=/i'-H«Hf SI 

— c y^fuy*!^, mtv-^-mtv- y 
^fi-s-ft, iftfc/p-^fi/y-T^ y n^y iw* 



#«£ft, ^ktf-/w-^t*^y7 J y-^t*-/uH 

m^t*-^-*** y/^^^r/^m^ ffite 
\£=.»,-T9 y n= h y A#a&*fc mtv~;i>-&m 

mroS^^r^* fcv^jfcBMB, 0Jx.f4\ y h y 

ft. ^9 7 h*»^4 

[0 0 2 7] £fc, *&91«>iiej&ftK:tt. 

7x/-;n*fcutiy ymm<o&m ai, Na, 

K, Ca, Ba, Mg, Sr, Zn, Cd, Sn, C 

s> ai, w«ssn/<eif) ifi^iD-rsrt^-et, ± 

SS, ^*x*^g?, VyTi/^Bt.-y ?y 

1 2-t Kn^^rT!) Vg?, ?BQ^f7!) 
Vg>, 1 2-<5r h^xry >-g?, 7i=;^f7!)v 

i?, yw-^se, yy-;^ y/u'vs?, 

-ta«, *^y^e?, f-y^wg?, s-ssh^^vh?- 
^fctfb^ *fc±e*«y vgtst urtt, */*fc 

y*fc(4v , ^^rv'^y vg?, ^-y^fcttv 1 - (/^ 

[0 0 2 8] JilE&JRl&©gfc!)n*f4, ffi'fliK'-^OT 
1 0 0S*SBlc:*fLT, »*L<(40. 05~10li 

[0029] *^w©»^fe(cf4, $ b\cmn& 

ft if ^*«MBfflJSaP#J t LT m ^ b V * 5 3-«©8s 
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[0 0 3 0] ±Ej3-i^bfc^£ LTBu xfc Kn 
^^i^yy^^y y>\ ^5 b^f/^yyV^y 

[0 0 3 1] ±«#y;*-/i*iLTtt, MJ 
^i^n— /K/nx<:^ >» b y y f-n— A^nXy, 

^y^y b-;K i/^v^y^y b-A\ tfV'O? 
^y*y b~A\ ^>-y^y*y ^*fc»^v^ 

^^^yh^) tv^-k ^y-fey^. by 

[0 0 3 2] ±EI«*^7r>f bft^co^JiL-C 
MJ^^/ufc^r'fk by* (2, 
4-v ? ^^/^^rcn^) &A7y<<f K by* U 
~;V7^~;v) frsxyrJ b, by* (^/^7i^ 
/w) ^^7r^ k by* v>H^y^;P7x^ 

2, 2' -y^W>-tf* (4, 6 -v^Z^A'y'in — 

M t^f;^^7r^f b, i^^^i^S/yusft^^r 

4 k 7i^>fyf^*^77^h, by^/V 
*^7 7^fK by (2 -^^vU^iz/U) ^^77^ 
k M)f^*^77^fh> MJ7!>5/l'*^7 7>f 

b, ^f^r^5/K^^77^h^ y^^y^r^^ 
K*^77>f h, by 7^y^hyf^77^f k 

fc** (^^V^/W^y a— AO -1, 
fy^f^*^77>f k b** (2,. 4-^» = ^ 
^7zc^yU) ^>-^oiy^y h-/^^7 7^ b, 

b** (2, 6 - "y%^/f^- A- ^^-jvy s< 
yfx])y,]) h-;v^^77^ b, ^77 5;v^y 
y;ry *y ;Vi?ftX7T4 "k 7i=;V-4, 4' 

-^y^nfyTV^xy^/i/^y^xy^y b— 

/l>i?ftX7T't k 7h7 (C 12 — 15 ^T/^/W) - 

4, 4* ->f y^atr p-r^^^ai^/^^^^r^ 
k **ft-4, 4' --f yynt o yr^7i;-;v 
7Ky^^yr-fb, b** (^y^y^^/v) • b** 

[4, 4' -n-^yy^tf* (2-*=^?/U-5 
-tf-jvy^s—fls) ) • l, 
^**yr>f K fF7 hyr^v* 4, 4' -y^y 
x^b"* (2-^Z7'^/W-5-yf-/^ya:y-yW) *J 

^7r>f b> (bJ7^) -1, 1, 3-b 

y* (2-^f;V-5-g£7 ? f;W4-t Kn^>y 

a^/u) by^^y-T^ b^ 9, 10-^ 

Kn - 9 -ir^- 1 o -**y y 7xfy^ uy- 1 

[0 0 3 3] JilBy^y-^^^Ji: urr±, 
If, 2, e-^f^fyv-p-^i/^/K 2, 6- 
v ? 7x^;V-4-t^r>nJr^7x/-/K ^r7 
y/l/ (3, 5-^fH^f;l/-4-t Kn*V7i^ 



/u) :/nfcT;a-*-k ^r7U;v (3, 5-v?J&Z:/ 
f;l/-4-t Kn^y^) Tft;**^— b, 
^Wi/b** C (3, 5-5?»Z^f;V-4-tKn* 
^7x^;V) ^ntf**— b) , 4, 4' -^;tb** 

(e-SET'f/V-m-^I/^) , 2-*9 7/\'7 
*-4 t 6-v> (3, 5-v^:/5v^-4-b Kp* 

s/^y*^) - s- fyr^ 2, 2* -y^uy 

b** (4-yt/i/-6-f£7'f;U7x;^) , b** 
[3, 3-b** (4-t Kn+V-S-iH/f^x 
-AO ^JyWyK) ^j!3-;vx7f;K 4, 
4' -7f!iry^ (6-SH7f^- m -^i//- 

;w) , 2, 2 1 -xfyrvt^ (4, 

;U7i/-;v) , 1, 1, 3- by* (2-y^vu-4 
-b Kd*^-5-IE^7 3:^) yy>\ b** 

[ 2 -^H7f/V- 4 - y ^/W- 6 - 
- 3 -f £^f/i/- 5 - ^ f My y^AO x 
wyyu-b, l, 3, 5-by* (2, 6-^f;v 
-3-t Kp^^-4-f£7'fMyv ; ;v) >fyw 
yy-b, i, 3, 5- b y * (3, '5-v^Hy^A- 
-4-tKt3^^y^;l/) ^y^7?i/-h, 1, 
3, 5- by* (3, 5-v ; g£yf-;l/-4-tKndr 
;>^<y^/W) -2, 4, 6-byy ^/WO-tf y, 1 , 
3, 5- by* C (3, 5-i^BH^Ar-4— fc Kn 

ar-yy^^/p) ^nt'tx;^*i/xf;v) -Yyv'T* 

V'— k 7h7^^ [y^Uy-3- (3, 
^f;v-4-t Kp^7i^) ^nt^-h] y 
y>\ 2-fH^v-4-yf;W-6- (2-T^y 
Aoj-^-S/- 3 -i£7>/V- 5 -y ^/W<>-vyW) 
7=/*-JK 3, 9-b** (1, l-^y^/W-2-fc 
Knti/xf^) -2, 4, 8, 10-7h7t^rf7; 
b°n [5, 5) ^T^y-tf* [)3- 
;l/-4-t Kn^y-5-^f;V7x^;u) t't^ 
-b) , hyxfi/y^yn^t^ (j3- (3-*= 
4 - 1 Kn * V- 5 - ^ f ;V7 i-yv) ^nlf 
**-b] 

[0 0 3 4] ±B«Jl5RgilMfc9JtbTf4, ^ 

t^pwyi^^^^y/K ysy^f;K ^y* 

f/V7f7y/K ^r7y/vxX7;^^Ov ? 7M 

7h7 (e- Kr^y/^y'b^nt^-b) *if 

[0 0 3 5] ±^tf*i/{k&mt\*Xtt, ^ 

vvift, ^^^iy^yyy-^^^o^^^MbSfitt 
4tott. x^^f7yvfyf;K -^/k -2 

-jif-/w^*-S//K -^7 7!i/^7;K ^tK^t^L 

TKyy^zry. hy^ (^tk^^h tvw >ry^T 
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h\ i?U?V2^*±^V^tf*y-s( k 3, 

[0 0 3 6] ±m^WMk\sXtt.. Mxtf, V^ttfr 
y$\/-y, *J*9 S ?A'79\<"-Y. i/^y/~/i'79 

[0 0 3 7] ±E*^Ml!BMX»i:bTtt, W^KE, 2, 

h^y/7xyy, 5, 5* -y^uvif* (2- 

t KP^ri/- 4-^ b^f^W^myv) ft if© 2- 

tFo^y/7i/y|; 2- (2-fcKn*^- 

^^/hyT^-/K 2- (2- 

A\ 2- (2-fcKn*i/-3, S-v^Z:/^ 
7x^) -5-?on^/F5 7^-M 2- (2 
-t Kn^ri/- 3 -g?H7^A'- 5 ^vK7:i::=:/U) 
-5-?no^/F5r/-;K 2- (2-t Kn* 

2, 2* -j^uytT;* (4-»=*^.f-yV-6— <>- 
/MiT/y^) ^y-vK 2- 

7 9—?\»<n tfV^u^y}) — ^ x/^ft k<02 — 
(2-tKn^>7x^) ^/h!J7^I;7 

k 2, 4 -^H^^^m^.^- 3, 5-i?3S^zf 

3, 5-v J f£^-4-t Kndri//<y/x-h4 

if ^ y k 2 h 4 ' - K^iy/^^if ^ y K 

ft if ~ y K* ; aifvu- a-V7/-J, 

j3-^7x^7^yy-h, f^/V-2—>Tf-3 

ftif^^r/7^ y hgftif^fotf bfrZo 

[0 0 3 8] ±IBty^-KT5^***J6SltLT 
tt, 0»J;ttf, 2,. 2, 6, 6-7" b^5v^-4-tv< 
5^r7WK 1, 2, 2, 6, 6-^V^^ 
;v-4-txy^f7i/-h N 2, 2, 6, 6 —r 
h^fvi'^-fc^y y;^yyx- k tr* (2, 
2, 6, 6 h7^5v^-4-t°^y vVw) -fe^^— 
k tf* (1, 2, 2, 6, 6 -^y^5vV—4 -t° 
^y^/U) 1r/^-.k fh7^ (2, 2, 6, 6- 



7^7^5vw-4-t: 0 -<y ^yrh7^/^ 
rh7^ (1, 2, -2, 6, 6-^>^y 
^/v- 4 - y vVv) ~f$Vf 
k tr* (1, 2, 2, 6, 6 -^<y^7<^-4 -tf 

^ y vvw) • (by "fi/zv) - 1 , 2 , 3 , 4 -if 9 

■y7b5A^>^K 3, 9-tf* [1, l-v> 
^fvW-2- {hy^ (2, 2, 6, 6-fh7^f^ 
- 4 - fcV< y v-) 
tf^/U***/} ^Af\ -2, 4, 8, 10-fh7t 
3rf-*fc°u [5. 5] W*ril>. 3, [1, 
l-v^fvV-2- {>y* (1, 2, 2, 6, 6— < 
>9 f Jvu-r- 4 - y vVi^* V*;V7K^/^^^) 
^/^*/W#=/^*iy} xl^M -2, 4, 8, 10 
— r h7^^rf-Xh°n [5. 5] * » V tf * (1, 
2, 2, 6, 6 —<y^^^-4-t 0 ^y S?/U) -2 
-y^/W-2- (3, '5-y« = ^"4-tKo + 
i/^y^) va^b, 1- (2-t Kp*Vxf 
^) -2, 2, .6, 6-fh7^f^-4-t^!Ji/7 

-/v/a^9WtV*?frW8&b+ 1, (2, 

2, 6, 6-Th7Xf/V-4-tXiJi;;V7;y) ^ 
^f-V/^^n^-^^^fi^^, 1, 6-tT* (2, 
2, 6, 6-rh7^f^-4-tvy^7^/) ^ 
2, 4-^nn-6-^y ;-s - by 
T^^fiSB-g*, 1, 6-fcf* (2, 2, 6, 
9^f-^-4-tr^y ^;V7Sy) ^*ifV/2, 4- 
—%1E3:9 <?/UT $ f - s - b V Ti/>& 

m&m, 1, 5, 8, i2-rh7^ (2, 4-fcf^ 

(N-^/W-N- (2, 2, 6, 6-7h7^f^- 

4-fcr^ys?/u) r^y) -s- v yr^-e->r 

AO -1, 5, 8, 1 2-t 1 h^Tif Kf 5 *^ 1, 
5, 8, 12-7h7^ [2, 4-fcf* (N-^/U 
-N- (1, 2, 2, 6, 6-^y^^^W-4-b°-< 

y^u) r^y) - s -by7^y-6-^;v] -1, 

5, 8, 1 2-v- VvT^^f^y, 1, 6, 11-h 
y* [2, 4-t*^ (N-^/V-N- (2, 2, 6, 
6-Th7^f^-4-txy^;V) T^y) -s-h 
y 7.yy-6-^;U7S y] ^>"r^>, 1, 6, 11 
-by^ [2, 4-tf^ (N-^/W-N- (1, 2, 
2, 6, 6 -^^^^-4-^^ T^J) 

t V^- FT 5 ^b^ft^&W&itSo 
[0 0 3 9] *55«<0»ril*l-W:, iifilft^tr^ 

fy^>, 4r>rt», p-SH^f/^is 

^ if^-y^ hftif^feif ^tt*.- 

[0040] tote, i^K^jecr, 
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[0041] #£9i©iajttfe©E£*ij$Hu ±iB«fttr . 

=/wjR«HBl 0 ofi£0£, _h|2 (-f) j&#0. 0l~ 
lOSftflk ±IB (o) )JI»0~101W, &tf±lE 
('^) J*#0. 0 0 1~1 OJtiSBSr^L-C&Sk© 

OtU ±13-/8:3; (i) 4>z^o. o.i ©±e (f) 
*£&ttflH-5»£-Kri, -hIS (n) j&#£0. 00 1 
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